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Introduction

ASHRAE guidance on building operation in the pandemic environment

ASHRAE COVI1DBtechnical resource page

Information available by building type: Healthcare, Residential, Commercial, Schools and
Universities

Building Readiness in the Pandemic Environment
How buildings should be operating and how to check operation

¢C2RIF&8Qa 6SOAYIFNI 32 f
Are the HVAC systems able to meet the pandemic operating strategies?
Is there enough monitoring in place to know how they are operating?
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https://www.ashrae.org/technical-resources/resources
https://www.ashrae.org/technical-resources/building-readiness#epidemic

Phases of Pandemic Operations
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Selection of _
System HVAC Ongoing
evaluation operational monitoring
strategies

A Assess operating A Outside air ventilation A BAS trends
capabilities for COVID A Filtration A Fault detection and
response strategies A Humidity levels diagnostic systems

A Key system A Airflow in spaces (FDD)
evaluation A Bypass airflow A Alarms
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How far along are you in the process ofagening your
building(s)? (choose one)

Not opening anytime soon

Early in planning and system assessment
Well into planning and system assessment
Mostly open now
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What are your key challenges in getting ready to reopen? (can
choose multiple)

Making sure that HVAC systems operate correctly
Selecting which COVID mitigation strategies to use
Avalilability of mitigation strategies materials/equipment
Having monitoringn place to verify operation over time
Having budget to implement COVID mitigation strategies
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Geremy Wolff

BCxA Board of Directors
McKinstry, Regional Director

Geremy has been providing commissioning leadership for over 20 years, working for McKinstry, a
facility solutions company that performs commissioning, consulting services, service and

maintenance, energy services, and design/build MEDP services. He serves on the BCxA Board of
Directors and is engaged in multiple return to work initiatives with clients across the U.S.

Jesse Sycuro, PE, ccp

BCxA Board of Directors
McKinstry, Operations Director

Jesse has served multiple years onthe  BCxA board of directors having chaired the National
Commissioning Conference, authoring the Ongoing Cx Best Practices, and serving on multiple
committees. He has commissioned and led operations of hyperscale data centers, higher
education institutions, public schools, government facilities, and commercial buildings. Jesse

joined McKinstry following his service as a nuclear engineer in the US Navy.



Managing the risks of re-opening
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W Are states loosening or tightening the rules?

Elimination
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In response to buildings re -opening,
the risks to occupants can be reduced

by applying a systematic approach
with hierarchy of controls
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https://www.usatoday.com/storytelling/coronavirus-reopening-america-map/

Managing the risks of re-opening

In the absence of being able to eliminate risk (e.g. isolation at home),
modified HVAC operations is a key strategy in reducing occupant risk

HVAC modified operations

Isolate risks through reduced/limited _ :
occupancy, physical barriers, and other Engineering Controls
means to isolate occupants

Maintain 66 distanciAPQINISEAIVE ¢ i e d
wayfinding, signage Controls

Masks, gloves, cleaning practices PPE
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A call for HVAC modified operation

ASHRAE Epidemic Task Force:

OTr ans mi s s i-©oN -2 thfoughtAeRalb is sufficiently
likely that airborne exposure to the virus should be controlled.
Changes to building operations, including the operation of
HVAC systems can reduce ailrborne expoc
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Research of outbreak in S o Research of outbreak in South
Guangzhou, China restaurant In reviewing COVID initial findings and Korea call center identified
indicate’s HVAC airflow previous Built Environment research, initial high transmission rate when in
direction a key factor in recommendations were identified for HVAC I%calized rolonged close
y facto operating best practices » prolong
droplet transmission proximity at work

https://msystems.asm.org/content/5/2/e00245 https:// ne.cde.govieid/article/
207fbclid=IWAR35Wg7vCwiwXxzKsHTptB8oRWIS7nnnysu ps: “”2“ 6890 _f;? " artole
VOAUYeOGWREIJ_FNdI4RI_S —

https://wwwnc.cdc.gov/eid/article/
26/7/20 -0764_article
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Managing your HVAC response

$ Potential Cost Impact B g
Low Relative Complexity of Implementation —

Reduce bypass Reduce turbulent
airflow (filters, Eamed and cross air flow
heat wheels) in spaces

Maintain Verify ventilation
equipment for IEQ system operation

Evaluate alternate
technologies

Adjust relative Increase outside ai
humidity setpoints flow

Improve filtration
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Ventilation operation

A Maintain systems and address
deferred maintenance

Exhaust damper | Exhaust-return fan

9.

A Maximize outside air saturation

RETURN
A Maintain Relative Humidity 40 -60%

A Minimize Demand Control
ventilation

Return air Final

d filt
S S A oI . A Flush spaces before and after

occupancy

A Evaluate operation of systems with
potential to bypass return air (e.g.
heat wheels)

QOutside air Pre-filter

damper : i attenuator



Alr distribution considerations

Figure 1: Typical Linear Slot Diffuser Figure 2: Typical 4 -Way Throw Diffuser

SN

Figure 3: Portable devices increasing space air turbulence (desk fan, space heater, portable A/C)
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Filtration

Aerosols (< 10 um)
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Figure 1: COVID droplet transmission Figure 3: Affect of filter age on filtration efficacy
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Figure 2: Filter efficacy based on MERV rating Figure 4: Affect of bypass on filtration efficacy

13 BCxA | 2020



https://www.perioimplantadvisory.com/periodontics/oral-medicine-anesthetics-and-oral-systemic-connection/article/14173521/covid19-and-the-problem-with-dental-aerosols
https://www.pinchin.com/whats-new/webinar-recording-how-to-manage-your-building-hvac-system-during-covid-19/

Alternate Technologies

Figurel: UV-C Installation within Air Handler Figure 2: UV Retrofit Troffer

GERMS & ODORS

Viruses

Bacteria

Allergens

Figure 3: lonization (Cold Plasma/Bi -Polar)
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Water Distribution Systems

Develop/|mp|ement Dra.in, ref|||, and Leglone”a can begln fOrmIng as qU|Ck|y as
M LG e ks weeks or monthslepending on building
rogram heaters

Clean fountains, ice
Flush water system g machines, hot
tubs/pools

Clean and maintain
eye wash and
emergency showers

Clean and maintain
cooling towers

H

Maintain water Test and treat water
chemistry as applicable

Logend: || Beckfow Preventer e WatarFlow = =+ Rocircutaing Retum Flow | Water Process

Follow all state and local water regulations and policies Example Building Water Flow Diagram (CDC)
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plumbing design and conditions

+.| Conditions for

o for Healthcare Facilities
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Sustaining results
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Performance Management through Ongoing Commissioning

A Monitor system performance for IAQ (e.g. filter differential
pressure, system outside air flow, RH control)

ANotify/report on performance

A Implement repair plan for prioritization and process for
addressing impacts to re -opening plan

A Update control and monitoring strategies based on
research findings and jurisdiction updates

Prepare for Seasonal Changes (Cold Weather Strategies)

A Modify outside air control based on system design and risk of
coil freezing

A Monitor indoor RH with humidity levels typically lower during
Fall/Winter seasons

A Prepare for potential facility shut  -down(s) in response to
increased regional infection trends

KPI



Further information

ASHRAE COVI Preparedness Resources
https://www.ashrae.org/technicaresources/resources

CDC Community Mitigation Framework
https://www.cdc.gov/coronavirus/201Shcov/community/communitymitigation.html

CDC Legionella Resources
https://www.cdc.gov/legionella/

instry

Life Of Your Building

Geremy Wolff Jesse Sycuro, P.E., CCP
Regional Director Operations Director
geremyw@mckinstry.com |lesses@mckinstry.com
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https://www.ashrae.org/technical-resources/resources
https://www.cdc.gov/coronavirus/2019-ncov/community/community-mitigation.html
https://www.cdc.gov/legionella/
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Questions and Discussion

Please send your questions through the chat box
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Improving Understanding of Drivers of Airborne Transport and Fate Impacting

SARS-CoV-2 Transmission in the Built Environment
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NATIONAL LABORATORY
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Focus Areas: coree ] BERKELEY LAB
Prioritization of exposure scenarios and experimental techniques BRODKEAUEN
Nearfield (direct) viral transport within enclosed spaces
Transmission between occupants throughout a building and other LoniNames
structures

Methods
Modkeling of respiratory aerosol dynamics to quantify exposure and
Intake

Computational fluid dynamics modeling of nesnurce controls
Experiments in controlled, configurable national lab facilities
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